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Abstract 
To get strategic advantage countrywide and improve the control over medicines, it was decided to develop an e-prescription system 
by gathering all users of prescription such as doctors, governments, and pharmacies in the same platform on 01 July 2012.  One of 
the main aims of this initiative is to prevent frauds. When e-prescription was first started in Turkey, there was an aggressive 
resistance against it. It was decided to measure resistance developed over time by a survey and find ways to decrease that 
resistance. For that purpose, 370 users are survey in Istanbul, Kayseri and Erzurum cities in 2013. Moreover, some open questions 
are asked to learn real reasons behind resistance from end users and to develop some suggestions to improve the adoption of e-
prescription. It was found that there was a big resistance at the beginning and this resistance has decreased over time. Kayseri city 
showed the lowest resistance in all months.  Users have stated that there was not an extensive education on how to use it and that is 
why there was a huge resistance at the beginning. Outages have been seen one of the greatest reasons behind that resistance. 
Security and privacy of patients records have not been seen a problem in future by users.  
 
© 2014 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the 10th International Strategic 
Management Conference 
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1. Introduction 
In turkey, healthcare industry is in a changing phase. The healthcare is mainly governed by governments. In last 50 
years, there has been a great increase in private hospitals. Lack of coordination among different types of hospitals 
(university, private and public hospitals) has been a very big problem technologically and structurally. Transferring 
patients from one hospital to another one is still a big obstacle preventing improving healthcare in Turkey. One of the 
best solutions is the usage of effective integrated Information System (IS) in all hospitals. Payments are partly paid by 
government for patients in private hospitals. The quality level is higher in private hospitals but they are very expensive 
for low and middle class people. Thus, they mainly prefer government hospitals. The family doctors have recorded 
their patients and followed them since few years. The usage of electronic prescription, online appointment, new 
machines for treatments, new technological treatments methods, new innovations in healthcare industry etc. increases 
© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
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the technology usage in hospitals. There was a strong resistance from some users against e-prescription at the 
beginning.  This article is aimed to analyze the degree of resistance over months and try to explain reasons behind the 
resistance. The sample content is doctors in all hospitals, and pharmacy shops staff. 
 
Deploying user requirements to meet performance objectives is a major factor for implementing and changing 
existing Healthcare Information Technology (HIT). User dissatisfactions cause to low performance and may result in 
high patience anger. Technological, social and individual factors are not apart from each other and needed to be 
analyzed together. One of the main aims of this study is to see the dimension of resistance according to age, 
experience, sex and willingness. Resistance is also categorized differently over time. It is known that after adoption, 
the resistance is to be low but initial resistances can be strong to cancel or redeploy the system.  92% of health 
prescriptions are managed by that system and it will be easier to control the stocks and used medicines by patients. 
Illegal prescription was a big problem in medicine sector and it was difficult to catch excess writing of prescriptions. 
With this program, the control is much easier and it brings great economical benefits and strategically advantage. In 
urgent conditions or disruptions, the paper based prescription can still be used by doctors. Some patients have 
problems of not getting medicines while the program does not work or when there are some connection problems.  
2. Literature Review  
Data mining in healthcare can help managers to make strategic decisions by sorting and estimating future trends. 
Intuitive decisions may not be persuasive without real data and data mining can increase the efficiency of hospitals by 
analyzing huge data records. ( Goksen et al., 2011 ) With e-prescription, it is possible to sort and update data and get 
results from analyzing for strategic purposes.  Most consumed medicines and reasons of consumption can be 
explained. Moreover, peak times of medicines usages can be found by seasonality analysis to control outbreaks. 
Furthermore, frauds can be easily found by sorting patients’ data. Before, even the patients did not get an operation; 
the operation to that patient could be prescript for medicines.  
 
To increase efficiency in healthcare, HITs are taking great attention of more people each day. Healthcare diagnosis, 
symptoms, causes, healthcare target, recordings and measurements are main fields of HIT.  (Pai  & Huang, 2011) 
Fewer medication errors, increased financial gain, improved  quality of care, improved performance, better diagnostic 
accuracy and safety can contribute to the quality and safety of patient care while satisfying the users.  During 
implementation process, user friendly, flexible and innovative design may be critical in determining the success or 
failure of implementation new Information Technology (IT) and organizational factors. (Lapointe & Rivard, 2006) 
Increasing investments in Healthcare Information Technology (HIT) is critical for success of projects. Thus, problems 
and challenges in implementation of HIT are to be understood. Many projects are faced major challenges and 
resistances and cannot be implemented successfully due to not knowing end users expectations and system 
requirements. Failures result in high costs and dissatisfaction.  Implementation challenges can be minimized by 
analyzing healthcare systems. Identifying the most significant barriers to transform healthcare is to be determined in 
order to decrease risks and failures. User needs and their relationships with HIT are prior factors needed to be assessed 
by management before implementation.   (Nancy et al.,2008) It was found that doctors use electronic medical records 
to check patient’s data which is less than half of tasks of the system and many tasks supported by system are not used 
since they still prefer traditional ways of paper writing. (Laerum et al., 2001) Patient Care Information Systems 
(PCISs) are very important for the right treatment of patients by reducing errors. (Ash et al.,  2004) Underuse, 
resistance, workarounds and overrides, sabotage due to political or economical reasons, and abandonment affect the 
success of HIT. (Holden& Karsh, 2010)  In this study, willingly underuse and resistance were mainly due to preferring 
old way of paper based system instead of e-prescription and some users did not like changes done by current party on 
government.  
 
Decreasing the resistance of physicians is a success parameter of clinical researches. Factors that drive physicians 
are important for the success of HIT. If the management or governments force physicians to use the HIT, it may not be 
adopted by them. Thus, the management needs to learn the intention of physicians. There are other models of 
physicians including behavioural parts. (Hung et al., 2012) The success of IT depends on the resistance done against 
adoption by healthcare staff. It was seen that the resistance against new system increase during implementation phase 
over time even there had been a support and eagerness to have new technology by staff. The main reasons of 
resistance are that adoption needs time for new learning, and changes. In different hospitals, there is a different level 
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of resistance. Implementers and healthcare staff have different tasks at implementation phase and when there is low 
quality of treatment due to HIT system; staff may resist or respond implementers. Implementers are to investigate and 
co-work with healthcare staff to decrease the resistance. Sometimes, there is some politics and the IS ignoring the staff 
is implemented. In this case, there can be aggressive resistance and resignations. To increase the user satisfaction and 
net benefits, this resistance should be eliminated or decreased. It is known that if there is a resistance, there is 
something wrong with system or there is a provocation to hinder it. Major disruptions and system withdrawal can be 
due to resistance showed during implementation. Issues related resistance should be understood to prevent 
dysfunctional and even destructive effects. After the interaction of initial conditions and system features, perceived 
threats create resistance.  In this case, threats are modified and this condition is the start for T2 as shown below. The 
resistance is categorized in Figure 2 from aggressive resistance to adoption. (Lapointe & Rivard, 2006) 
 
 
Figure 1. Model of multilevel resistance to IT. (Lapointe & Rivard, 2006) 
     As seen from below, the response of staff can be different and in antagonistic response, the resister may deny the 
right to accept patients and this result in disruptions. If the implementers response in a constructive manner, the 
adoption can be succeeded. (Lapointe & Rivard, 2006) Improvements in technological development are to focus on 
increasing patient’s safety and decreasing errors. Design of a new technological device or program and 
implementation are critical phases that needed to include user requirements at beginning. User acceptance prediction is 
the primer part of design of new technological development science. Fitting exiting environment, management 
commitment, planning, individual factors, job factors, organizational factors like culture, and technological factors like 
resistance to change, usability or ease of use, and usefulness are parts taken into consideration.(Karsh , 2004) Cultural 
barriers prevent the success of IT implementation and reducing the risks related implementation can increase the 
return of HIT investments. The security and privacy of patient records are other problem to be known by many parties. 
Healthcare frauds and abuse are other to be prevented, and enforce the privacy and security of all patient information 
to be protected.  Personal health records can be misused by others sides for commercial uses and need legal privacy.( 
Price, 2010) 
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Figure 2. Implementation of computer information system in community hospital. (Lapointe & Rivard, 2006)         
Convenience, risk, security and prior internet knowledge are the most effective factor affecting internet banking 
adoption. Electronic banking (e-banking) can reduce costs, shorten processing periods, increase speed, improve the 
flexibility of business transactions and provide better service. To get new customers and to create appropriate 
strategies, these factors are to be evaluated by managers like minimizing perceived security and risks such as fraud and 
identity theft. Prior internet knowledge can be introduced by governments to increase adoption. Information on online 
banking like advantages and disadvantages can be marketed by media channels to increase adoption.  (Nasri, 2011) 
Trust (security) issue was found the most important factor affecting the costumer use of internet from a survey of 140 
questioners from Erzincan University. Easiness of using the system, individual behaviours and beliefs, quality of 
service, saving of time, 24 hour service, cheaper cost, and the ability to use information technologies are other critical 
factor affecting the adoption. Saving time, making transactions easily and quickly, instant accessibility and receiving 
the document of processing readily are benefits of E-Banking. (Çinar et al., 2012)  Factor affecting the adoption of E-
Banking can be used to increase the adoption of e-prescription. Security and perceived usefulness are still two 
common factors that are needed to be addressed. Some users state that security and privacy of e-prescription can be a 
problem and can be misused by third parties.  
 
Doctors and patients are main participants of Medicine 2.0 or Health 2.0. It has effects on traditional and 
collaborative practices of medicine. Personalized healthcare data are provided by it. Moreover, it provides medical 
education. 120 structured interviews were carried out at a global pharmaceutical company with middle to senior 
managers to learn the effect of web 2.0 on pharmaceutical industry.  In, R&D,  and Sales & Marketing  such as 
Product Development and Health Economics, medicine 2.0  can create value by collaboration processes in chain  with 
participation of important external participants academic or clinical collaborators, regulators, health care professionals, 
consumers and payers as innovation way of internet technology. Customization with low costs is possible via that web 
technology by bringing close each other far-participant.  (Hughes& Wareham, 2008) Computerized physician order 
entry (CPOE) containing algorithms that give alerts improve patient safety by decreasing of adverse drug events.  
However, installation could increase adverse drug events and medical costs. Problems due to of the lack of fit in the 
strategy-structure, strategy-structure-management processes, and strategy-structure-role relationships were met. The 
lack of fit between strategy and structure can create resistance and conflicts. (Southon et al., 1997) More time required 
by physicians to enter data results in more personal costs. Even, patient outcomes are improved; CPOE shows 
different results at different places. ( Berger & Kichak, 2004)  It is suggested in that study that education can be 
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provided online to users and users can interact by a Medicine 2.0 to help each other and improve the system. Users can 
connect Medicine 2.0 from their account in e-prescription.  
3. Methodology  
In this study, resistance developed against e-prescription in Turkey is measured in three cities Istanbul, Kayseri and 
Erzurum by 5 likert scale from no resistance to very high resistance during one year for each month. For that purpose, 
it was aimed to reach more than 600 users based on the budget and study but, 370 doctors and pharmacies main users 
were surveyed and some open questions were asked them to understand the resistance developed against e-prescription 
and find reasons why that resistance was developed. Three cities have showed different resistance over time and their 
resistance behaviours are compared based on age, experience, sex and willingness. The trends in resistance over 
months from beginning is reasoned and explained with findings from survey. Suggestions are prepared how to 
decrease the resistance and improve the usage of e-prescription in Turkey. Moreover, the security and privacy of 
patient records are analyzed in that study. 
The intervals are accepted as equal and the arithmetic average is 0,8. 
Interval Score: (The highest point-The lowest point)/5) = (5-1)/5=0, 8 
Table 1. Mean of Resistances Evaluation of Mean Range 
 
Interval 
 
Option Option by  (Lapointe & Rivard, 2006) 
1-1,8 Yok No Resistance Adoption 
1,81-2,6 Az Little Resistance Apathy 
2,61-3.40 Orta Middle Resistance Passive Resistance 
3,41-4,20 Çok High Resistance Active Resistance 
4,21-5,00 Çok fazla Very High Resistance Aggressive Resistance 
 
4.  Results 
 
The total resistance have decreased over time as seen below. The lowest resistance comes from Kayseri city in all 
months. All users showed low reaction after 6 months. The highest mean comes from Erzurum city first two months. 
The highest resistance comes from Istanbul city after one year. However, the resistance is still middle as 2.988. 
Hospitals in Istanbul have too many patients and some doctors have stated that. This can be the reason why it is high. 
They have explained their resistance in open questions. From 367 surveys, it can be said that the resistance is very low 
and the implementation of e-prescription is successful. Numbers of surveys in Istanbul can be increased to get more 
accurate results in different hospitals. Some branches like psychology showed high resistance while they have more 
problems with e-prescription by not being able to write red and green prescriptions. Open questions are very helpful to 
understand reasons of the resistance over months. Some surveyed people explained why they showed resistance in 
these questions with some real cases. 
Table 2. Mean of Resistances for cities 
Month Erzurum Mean Istanbul Mean Kayseri Mean Total Mean Total Resistance 
M1 3,2969 3,1556 3,0568 3,2053 Middle Resistance 
M2 3,2195 3,1882 2,6627 3,0415 Middle Resistance 
M3 2,959 2,9762 2,3827 2,786 Middle Resistance 
M4 2,7154 3,0241 2,1316 2,6441 Middle Resistance 
M5 2,7073 3,0361 2,0667 2,6357 Middle Resistance 
M6 2,6667 3,0723 2 2,6107 Middle Resistance 
M6to12 2,6167 3,1446 1,9324 2,5906 Little Resistance 
M12over 2,5372 2,988 1,9178 2,5145 Little Resistance 
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     The pharmacies have showed high resistance during all month as seen from figure below. The overall mean is less 
for hospitals. Pharmacies have the problem of not giving medicines to patients since the system has not worked well 
sometimes and they have to wait or get a paper prescription from patients again. In this case, patient can search for 
another pharmacy to get medicines. Just in third month, there are significant differences between mean of hospital and 
pharmacies by one way ANOVA. Mean differences can be ignorable from that study and after 12 months, and the 
resistance becomes close to each other.  The resistance trend increase from hospital to pharmacies in all months. One 
main reason is interruptions of system. Another reason is that still paper based prescriptions come.  
 
Figure 3. Hospital and Pharmacy 
      First 5 months males showed more resistance than females but after 5 months females have showed more 
resistance than males. There are not any significant differences for means of male and females according to ANOVA 
with 95% significance level during all months.  
 
Figure 4.  Men and Female resistance 
    After 2 months, the highest resistance comes from 41+  age group. 20-30 age group resistance have decreased over 
time as shown below. There are no differences according to age group for each month with One Way ANOVA test- 
95% significance level during all months. Total resistance have decreased from 3,19 to 2,51 in one year. It is expected 
that the old people are less capable at using e-prescription and young staff is more adaptive to new changes from the 
graph below.  
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Figure 5. 1 Mean resistance for age groups 
Total resistance has decreased over months as shown below. 10+ experienced users’ resistance is the highest after 
one year. Users with 1-3 years experience have showed low resistance after one year, which has supported the 
hypothesis above. There are no differences for ANOVA for mean of each group at all months. 
 
 
Figure 6. Mean resistance for experience 
     It is found that night staff shows high resistance against e-prescription as shown in figure below. During the night, 
all pharmacies are closed except some. If there is any problem with prescription, doctors need to wait until the patients 
get their medicines. Next day, it may be difficult for pharmacies to find the doctor. Moreover, emergency rooms are 
mainly open at night and they are mainly busy. Thus, it may take time for a doctor to write e-prescription and can 
decrease efficiency. It is suggested that e-prescription is not used in ERs by some staff in open questions. A pharmacy 
can be opened in the hospital to provide medicines and staff here can enter paper based prescription to e-prescription 
instead of doctors to save time with a different interface. During M2, M3, M4, M5 and  M6, H0(All means are equal) 
is rejected that there are significant differences among means of working day groups with 95% significance level. For 
other months, there are no differences among means.  The adoption has been gotten after 6 months. There are some 
serious problems about night usage of e-prescription. This high gap among usage after one year is so high even the 
gap between during day and both (night and day) is close to each other.  
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Figure 7.  Mean resistance for working time 
   No differences are found for means of social 
status during all months. The linear trend is seen 
in all months that married people are more eager 
to use e-prescription.  
 
            Figure 8. Trend for social status 
 
     There are significant differences among means for all moths’ resistance according to willingness from one way 
ANOVA test with 95% significance level.  It is expected that unwilling users show high resistance. Not using 
technology well can be a reason of not using it. Political and economical reasons can be other reasons of resistance. 
Users from opposition parties may not be willing using the system adapted by governments. Some doctors with 
pharmacies wrote excess medicines to earn money. So, it is normal that an unwilling person is not eager to use e-
prescription. They have stated why they are not willing in open questions section. Some staff still wants to use old 
paper based system and some pharmacies see some difficulties due to interruptions and still having paper based 
prescriptions.  
 
Decreasing Resistance:     148 people have answered that open question from 367 surveyed people (doctors and 
pharmacist) and answers are grouped. Some surveyed people answered for more than a group and they are accounted 
for each group. The aim of this question is to find reasons for resistance in order to decrease it. They sated that the 
main reason of high resistance was lack of information given to staff with 29,73%. Seminars, education, lecture etc. 
can be beneficial to increase the usage and satisfaction. 12,84% of them found the program complex and decreasing 
the complexity can decrease the resistance with easy interface and connections. Interruptions of system have created 
huge resistance and dissatisfaction with 12,16%. Doctors can use paper prescription in these times. 11,49% of them 
found that system is slow and infrastructure is not enough. Some stated that they need more PCs. Moreover, technical 
support of IT department was not enough. 9,46% of them stated that system has been implement without a country 
wide pilot study. They said that they have started the system without knowing anything about it. Lack of some parts 
like not writing red prescription have increasing the resistance as well. Advertisements can be helpful to decrease the 
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resistance. They stated that Integrating with e-government that patients can see prescription to avoid bad usages is 
helpful. Moreover, caring too many patients prevent to use it effectively and create resistance. An interesting 
suggestion is to use an alternative system in case of interruptions.  
Improvement of System: 38,147% of users have answered that question to state their opinions in order to improve 
the system. Users can make better suggestion since they use it daily and know the problems more accurately. Their 
suggestions are grouped and some of them stated their suggestions for many groups. Improvement of infrastructure 
and speed of connectivity with 18,57% are found the best way to increase efficiency by higher quality, better working 
of medual(main software of ministry), increasing speed of connectivity and getting more technical support from IT 
department. Education and informing with 12,86% is another important suggestion to improve the usage. 14,29% of 
them stated that there are needs of new sections. Writing green and red prescriptions, SUK information, and prices 
information of medicines, paid medicine lists, seeing old records etc. can be added to the system.  Moreover, 
advertisements by TV, radio, social media (Facebook, Twitter etc.) and brochures with 9,29% can increase the 
awareness and usage. People can help each other by social interacting media. Easy and understandable system with 
10% can be also beneficial for staff. 7,14% of them sated that hardware problems such as the need of more PCs should 
be solved. Integrated automation among hospitals can help doctors to see old medicines and diagnoses from other 
hospitals. Correction of prescription can be helpful for doctors to make necessary changes. Not using e-prescription 
with 1,43% at ER can be an important improvement for that department. Security of system should be solved by 
higher protocols and e-signatures. Some people may get the passwords of doctors and can write medicines. It is 
expected by pharmacies that doctors are to be more careful at writing medicines. Creating alerts systems for both 
pharmacies and doctors can improve the usage and decrease errors. In case, a doctor write a wrong medicine for a 
patient according to diagnose, an alert can be given to that doctor. System should not allow writing that medicine. In 
this way, the quality of treatment can be increased. Moreover, new different sections for dental doctors can be added 
to the system with their defined medicines list and diagnose codes.  
Security of Data: Security of data is major problem in current virtual life. Data of patients can be used for trade 
purposes. As, it was seen from media that some groups contact people having cancer to sell the medicines. It was 
found that these medicines just take pain and provide no beneficiary results. The aim here is to earn money and theses 
medicines were so expensive. The user side states that security of data is not any problem in that system. However, 
patients can state a different opinion about that section. One of the limitations that question is not to carry out surveys 
with patients.    From total 367 answers, 76, 6% of them stated that the security of data is “not” any problem. 13,4% of 
them were suspicious about the security of data. 10,1% (37) surveyors have not selected any option. The reasons why 
they are said “yes” are stated below with an open question: 
x Patients data can be gotten to be used for commercial purposes.(6 users) 
x Some people may use the system to write medicines outside doctors.(5 users), E-Signature is needed to 
overcome that problem 
x Seeing the data of patients by others outside of doctor can violate privacy (12 users). For example, illnesses 
like AIDS can be seen by other people. 
x Reaching the personal data of patients (11 users). 
x  Transparency of prescription can be seen by patients (2 users) Paper prescription can be seen by patient, 
which gives more control to patients about what is written on it. Pharmacies can give the copy written 
medicines to patients to prevent misunderstandings.  
 
Figure 9. Grouping answers for “yes” section 
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5. Conclusion 
     To get strategic advantage in medicine, e-prescription is added to medulla system. There was an aggressive 
resistance first few months due to discontinuities and many users believed that this system could not be used. After 
one year, it was seen that three quarters of users are willing to use that system and they believe that it brings beneficial 
results like saving time and preventing frauds.  13,4% of users stated that security of data can be a problem in future. 
Patients may worry that private data can be used by others for commercial purposes. Medicines not covered by 
governments can be sold in black market and some people may sell them to earn money. Not verified medicines can 
danger the life of patients and money spent on them will be paid for nothing.  
 
     2, 5145 is the total resistance after one year and is in apathy section close to adoption. After the problems related to 
usage are solved. The total adoption can be gotten. Users stated as open question to that section that they started 
suddenly to use it and they have not known system well thus there was a high resistance first months. Patients made 
complaints since they could not get medicines due to slowness of system and interruptions at pharmacies. Barcodes 
were lost and there were some miswriting of medicines by doctors for e-prescription code. After few months and 
learning phase, they have started to use system more efficiently.  Some new sections like red and green prescriptions 
can be added to the system. Moreover, an easier and understandable interface can increase the adoption with some 
alerts. 
 
     Users said that not enough information was given to staff with 29, 73% before starting. A countrywide pilot study 
could be carried out before completely started even a pilot implementation was carried out at few cities in Turkey. 
Users showed resistance due to interruptions, slow connectivity, and lack of some modules. Improvement of 
infrastructure and speed of connectivity with 18, 57% can improve the adoption of e-prescription. Health 2.0 and 
Medicine 2.0 modules can also be connected to e-prescription to increase interactions among users. This can be 
searched in further studies.  
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